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We report the case of a 13-year-old boy who, at 3 years of age, was a rear seat–restrained passenger in a high-speed motor
vehicle crash necessitating segmental small-bowel resection. The patient remained well for 10 years; then he began to have
exercise-induced fatigue in his lower extremities. Routine physical examination revealed a bruit and thrill in the mid
abdomen and diminished femoral pulses. Aortic stenosis was diagnosed and treated surgically. We discuss the patho-
physiology of the lesion and review the literature. This is the first report of abdominal aortic stenosis 10 years after blunt
abdominal trauma in a child. (J Vasc Surg 2006;44:1104-6.)Blunt trauma is common in children and is a major
cause of death and disability. Aortic injury after blunt
abdominal trauma accounts for less than 0.1% of injuries.1
Injuries confined to the abdominal aorta are important
because of their potential for devastating complications if
diagnosis is delayed.
Seat belt–associated bunt abdominal trauma may lead
to aortic injury. Sudden deceleration and direct force by
mechanical compression against the vertebral column have
been described as the main factors involved in this type of
aortic injury.2-5 Aortic lesions secondary to blunt abdomi-
nal trauma include simple contusion, intimal disruption,
intramural hematoma, pseudoaneurysm, and rupture.5 De-
pending on the lesion, presentation may be acute or de-
layed (weeks to years after trauma).2,4,6 Delayed manifes-
tation of aortic injuries is unusual in children, and a high
suspicion index is essential for their diagnosis.
CASE REPORT
A 13-year-old boy was involved in a high-speed motor vehicle
accident as a seat belt–restrained rear-seat occupant when he was
3 years old. He sustained blunt abdominal trauma that necessi-
tated resection of approximately 15 cm of small bowel. The patient
recovered uneventfully and remained well for 10 years, until he
began complaining of intermittent abdominal discomfort, weight
loss, and decreased appetite. The patient also complained of occa-
sional cramps in his lower extremities during exercise. Routine
physical examination was normal except for a loud bruit and thrill
in the mid abdomen and slightly decreased femoral pulses. Signs
and symptoms remained stable for 3 months from first consulta-
tion to surgery. Abdominal ultrasonography showed infrarenal
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1104aortic stenosis and poststenotic dilatation. The ankle-brachial in-
dex at rest was as follows: right, 0.98; left, 0.92. The exercise
ankle-brachial index was as follows: right, 0.79; left, 0.66. Diag-
nosis of infrarenal aortic stenosis was confirmed by a computed
tomographic angiogram with three-dimensional reconstruction
(Fig 1).
At operation, the infrarenal aorta was clamped and opened
longitudinally. An area of tight web stenosis was observed at the
mid infrarenal aorta (Fig 2). The stenotic web was excised, and
patch aortoplasty was performed by using bovine pericardium.
Pathologic analysis demonstrated subintimal fibrosis. Immediately
after surgery, femoral and pedal pulses were present and bilaterally
symmetric. The patient recovered uneventfully from surgery and
was discharged home on postoperative day 3 on aspirin. Rest and
exercise ankle-brachial indices were normal 30 days after surgery
and at the 4-month follow-up.
DISCUSSION
Abdominal aortic injuries are uncommon after blunt
trauma. In a series of 870 patients requiring exploratory
laparotomy for blunt abdominal trauma, only 1 had an
abdominal aortic injury.1 Two retrospective studies of
8710 autopsies reported 347 blunt aortic injuries, but only
16 (0.18%) were abdominal aortic injuries.2
The low incidence of abdominal aortic injury may be
due to its retroperitoneal location,1-6 but this location is
also the reason for direct force due to mechanical compres-
sion against the vertebra.2 The proposed mechanism of
aortic stenosis is assumed to be the intimal tear and subse-
quent disruption of the vasa vasorum leading to subintimal
fibrosis, which results in partial occlusion of the abdominal
aorta.3
Manifestations of blunt aortic injury can be broadly di-
vided into acute (24 hours) and chronic (24 hours).2,4
Most cases are acute and present with signs of an acute
abdomen and/or neurovascular deficits in the lower ex-
tremities.3
In a review of the literature, we only found seven cases
of delayed manifestation of aortic stenosis (Table). Patients’
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1, Aorta.Table. Delayed manifestation in aortic stenosis
Study Sex Age (yrs) Delay (24 h) Signs and symptoms Site of stenosis Treatment
Campbell7 F 24 7 mo Bruit—pulsating mass 8 cm proximal to the
bifurcation
Dacron* tube graft
Rybak8 F 40 3 d Cold and pulseless limbs 3 cm proximal to the
bifurcation
Aortoiliac bypass (bifurcation
Dacron graft)
Matolo9 F 28 4 mo Abdominal thrill and bruit Infrarenal abdominal
aorta (2 rings)
Dacron tube graft
Sloop10 M 46 10 mo Bilateral intermittent claudication Infrarenal abdominal
aorta (2 rings)
Tube graft
Bergqvist11 M 42 9 y Bilateral intermittent claudication Infrarenal abdominal
aorta
Aortoiliac bypass (bifurcation
Dacron graft)
Nizzero12 M 44 9 mo Numbness to 30 meters (relieved
by rest)
1.5 cm proximal to
the bifurcation
Aortoiliac bypass (bifurcation
Dacron graft)
Shindo13 M 67 1 y Bilateral intermittent claudication Infrarenal abdominal
aorta
Dacron tube graft*DuPont, Wilmington, Del.
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between 3 days and 9 years after the trauma. The most
common site of aortic injury was an infrarenal location. All
patients were treated with an open operation. In our pa-
tient, the time between injury and diagnosis was 10 years.
This is the first case in which we are aware of delayed
presentation of abdominal aortic stenosis after blunt ab-
dominal trauma in a child.
Diagnostic modalities and treatment performed in this
case did not differ from the standard of care for adult
patients. Percutaneous transluminal angioplasty with or
without stent placement may be considered an alternative
treatment for this condition. However, concern still re-
mains about stent placement in children because of the
fixed internal diameter of the device in relationship to the
increasing diameter of the contiguous aorta due to normal
growth.14
Because the growth rate acceleration starts at the age of
12 to 13 years,15 it could be hypothesized that the collat-
eral vessels prevented symptoms during childhood but
resulted in insufficiency during the growth-acceleration
time. This could explain why our patient became symptom-
atic at the age of 13 years.
In conclusion, silent processes such as aortic stenosis in
children may become clinically evident during puberty
because of the growth-rate acceleration. Blunt abdominal
trauma should be considered as a cause of aortic stenosis in
children, even 10 years after the event.
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